NASA-CR-3911 19850022296 


NASA Contractor Report 3911 ^ 


•liji 






Publications of the NASA CELSS 
(Controlled Ecological Life 
Support Systems) Program 


Patricia A. Dufour, Judy L. Solberg, 
and Janice S. Wallace 


CONTRACT NASW-3165 
JULY 1985 

LIBRARY COPY 

i • } j_ o* VJdb 

LANGLEY RESEARCH CENTER 
LIBRARY, NASA 
HALCRTON, VIRGINIA 






NASA Contractor Report 3911 


Publications of the NASA CELSS 
(Controlled Ecological Life 
Support Systems) Program 


Patricia A. Dufour, Judy L. Solberg, 
and Janice S. Wallace 
The George Washington University 
Washington , D.C. 


Prepared for 

NASA Office of Space Science and Applications 
under Contract NASW-3165 


NASA 

National Aeronautics 
and Space Administration 

Scientific and Technical 
Information Branch 


1985 




Foreword 


The CELSS (Controlled Ecological Life Support Systems) 
Program, within the Office of Space Science and Applications of 
the National Aeronautics and Space Administration (NASA), was 
established in 1979. The purpose of this program is to 
investigate the bioregeneration of food, water, and oxygen, with 
recycling of all wastes produced in the system, in order to 
maintain humans on long-term space missions independent of the 
need for resupply from Earth. Research supported by this program 
is divided into the following broad areas: 1) human 

requirements; 2) food production; 3) waste management; and 
M) system management and control. 

The arrangement of references in this bibliography follows 
the four divisions of research described above. Articles are 
listed alphabetically by author under the research area with 
which they are associated. Publications from 1979 to 1985, which 
are the result of research supported by the CELSS Program, have 
been included. Some references published prior to 1979 that 
involve background research for the development of the CELSS 
Program have also been included. This listing is not complete; 
it only includes references identified and entered into the Life 
Sciences Bibliography Data Base of The George Washington 
University as of May 1985. The majority of 1985 references 
identified during the preparation of this report were in press 
and will be included in the next CELSS bibliography. 

Our intent in compiling this bibliography is twofold. First, 
we would like to provide the- scientific community with a list of 
current publications resulting from research pursued under the 
auspices of NASA's CELSS Program. Secondly, we hope to stimulate 
the exchange of information and ideas among scientists working in 
the different areas of the program . We have identified for each 
publication, by asterisk, the author (principal investigator) 
participating in the program. 

We wish to acknowledge the assistance of James H. Bredt for 
overall direction, of April Commodore Roy for data entry, and of 
the CELSS principal investigators for furnishing their reprints. 
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I. Human Requirements 


COCHRAN, H.D.; DONNELLY, R.G.; MODELL* , M. ; BADDOUR, R.F. 

THE CARBON MONOXIDE OXIDATION ON A PLATINUM CATALYST. 

IN: COLLOID AND INTERFACE SCIENCE, VOL. Ill: ADSORPTION, 
CATALYSIS, SOLID SURFACES, WETTING, SURFACE TENSION, AND 
WATER. (KERKER, M. , ED.) 

NEW YORK: ACADEMIC, P. 131-142, 1976 
( GWU 4403) 

FLAMM, D.L.; WYDEVEN* , T.J. 

FURTHER DEVELOPMENTS IN OXIDATION OF METHANE TRACES WITH 
RADIO-FREQUENCY DISCHARGE. 

ENVIRONMENTAL SCIENCE & TECHNOLOGY 
1 1 : 514-516, 1977. (GWU 2054) 

FLAMM, D.L.; WYDEVEN*, T.J. 

OXIDATION OF CONTAMINATIVE METHANE TRACES WITH 
RADIO-FREQUENCY DISCHARGE 
ENVIRONMENTAL SCIENCE & TECHNOLOGY 
10: 591-595, 1976. (GWU 2055) 

FLAMM, D.L.; WYDEVEN*, T.J. 

ELECTRIC DISCHARGE FOR TREATMENT OF TRACE CONTAMINANTS. 
PATENT. 

US-PATENT-4 , 130, 490 
9 P., DEC 19, 1978. (GWU 3124) 

GLASER, P.E.; MABEL*, J.A. 

NUTRITION AND FOOD TECHNOLOGY FOR A CONTROLLED ECOLOGICAL 
LIFE SUPPORT SYSTEM (CELSS). 

ARTHUR D. LITTLE, INC., CAMBRIDGE, MA , MAY 1981. (GWU 1202) 

KAREL*, M.; VILLOTA, R. 

ENGINEERED FOODS IN PCELSS: AN ANALYSIS. 

MIT, DEPT NUTR FOOD SCI, CAMBRIDGE, MA, 87 P, 1981. 

(GWU 1722) 

KAREL*, M. 

FOOD TECHNOLOGY IN SPACE HABITATS. 

PAPER PRESENTED AT THE 9TH INTERSOCIETY CONFERENCE ON 
ENVIRONMENTAL SYSTEMS, SAN FRANCISCO, CALIFORNIA, JULY 16-19, 
1979, 5 P. (ASME PUBL. 79-ENAS-31) (GWU 1198) 


1 



KAREL*, M. 

EVALUATION OF ENGINEERED FOODS FOR CLOSED ECOLOGICAL LIFE 
SUPPORT SYSTEM (CELSS)> INTERIM REPORT, 1 DEC. 1979 TO 31 
JAN. 

1981 . 

MIT, DEPT NUTR FOOD SCI, CAMBRIDGE, MA , 17 P, 1981. 

( GWU 1723) 

KAREL*, M. 

PROBLEMS OF FOOD TECHNOLOGY IN SPACE HABITATS. 

IN: HUMAN FACTORS OF OUTER SPACE PRODUCTION (CHESTON, T.S.; 
WINTER, D.L., EDS.). 

BOULDER, CO: WESTVIEW, P. 147-157, 1980. ( AAAS SELECTED 

SYMPOSIUM NO. 50). (GWU 2784) 

KAREL*, M. 

FOOD SYSTEMS FOR PCELSS. 

IN: CONTROLLED ECOLOGICAL LIFE SUPPORT SYSTEM: FIRST 
PRINCIPAL INVESTIGATORS MEETING (MOORE, B.; WHARTON, R.A.; 
MacELROY, R.D., EDS.) 

NASA, WASHINGTON, D.C., P. 34-37, 1982. 

(NASA-CP-2247 ) (GWU 3959) 

KAREL*, M. 

EVALUATION OF ENGINEERING FOODS FOR CLOSED ECOLOGICAL LIFE 
SUPPORT SYSTEM (CELSS) - FINAL REPORT. 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAMBRIDGE MA , 162 P. 
1982. (NASA-CR-167626) (GWU 4839) 

KAREL*, M.; VILLOTA, S.R.; HEIDELBAUGH , H.D.D. 

MAXIMIZING STORAGE STABILITY OF FOODS TO BE USED FOR RESUPPLY 
IN A CONTROLLED ECOLOGICAL LIFE SUPPLY SYSTEM: EVALUATION OF 
RESEARCH. 

MIT, DEPT NUTR AND FOOD SCI, CAMBRIDGE, MA,187 P, JULY 1979. 
(GWU 1725) 

KAREL*, M. 

EVALUATION OF ENGINEERING FOODS FOR CONTROLLED ECOLOGICAL 
LIFE SUPPORT SYSTEMS (CELSS). 

NASA: WASHINGTON, D.C., 165 P., JUNE 1982. ( NASA-CR-1 66359 ) 
(GWU 3197) 

KLICKA, M.V.; SMITH*, M.C. 

FOOD FOR US MANNED SPACE FLIGHT. 

NASA, LYNDON B. JOHNSON SPACE CENTER, HOUSTON, TX, 101 P., 
APRIL 1982. (NASA-TM-84850) (GWU 4299) 

LUH , N.j FLINK, J.M.; KAREL*, M. 

FABRICATION, CHARACTERIZATION, AND MODIFICATION OF THE 
TEXTURE OF CALCIUM ALGINATE GELS. 

JOURNAL OF FOOD SCIENCE 

42: 976-981, 1977. (GWU 2051) 
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SMITH*, M.C. 

CELSS HUMAN REQUIREMENTS (ABSTRACT). 

IN: SPACE-ENVIRONMENT WORKSHOP FOR LIFE SCIENTISTS. 
WASHINGTON, D.C.: NASA, P. 12-13, 1980. ( GWU 5118) 

VILLOTA, R.; SAGUY, L.; KAREL*, M. 

STORAGE STABILITY OF DEHYDRATED FOOD: EVALUATION OF 
LITERATURE DATA. 

JOURNAL OF FOOD QUALITY 
3: 123-212, 1980. (GWU 1200) 

VILLOTA, R.; SAGUY, I.; KAREL*, M. 

AN EQUATION CORRELATING SHELF LIFE OF DEHYDRATED VEGETABLE 
PRODUCTS WITH STORAGE CONDITIONS. 

JOURNAL OF FOOD SCIENCE 

45: 398-399, 401, 1980. (GWU 1201) 

WEISS, U.; FUNES, J.; KAREL*, M. 

POLYMERIZATION OF PROTEIN WITHIN OXIDIZING LECITHIN VESICLES 

(ABSTRACT) . 

ABSTRACTS OF PAPERS, AMERICAN CHEMICAL SOCIETY 
1 82 (AUG) : AGFD-31, 1981. (GWU 4481) 

WYDEVEN* T.J. 

RECOMMENDATIONS OF THE PANELS: PANEL ON OZONE DESTRUCTION 
TECHNIQUES. 

IN: OZONE CONTAMINATION IN AIRCRAFT CABINS. 

NASA, WASHINGTON, D.C., P. 9-10, 1979- ( NASA-CR-2066 ) 

(GWU 3351) 
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II. Food Production 


ASLAM, M.; HUFFAKER*, R.C. 

EFFECT OF SUGARS ON IN VIVO NITRATE REDUCTION IN BARLEY 
LEAVES IN LIGHT AND DARKNESS UNDER AEROBIC CONDITIONS 
(ABSTRACT) . 

PLANT PHYSIOLOGY 

72(1, SUPPL.): 129, 1983. (GWU 4487) 

ASLAM, M.; HUFFAKER* , R. 

EFFECTS OF VARIOUS FORMS OF NITROGEN NUTRITION ON THE 
DEVELOPMENT OF NITRATE AND NITRITE REDUCTASE ACTIVITIES IN 
GLYCINE MAX (L.) MERR (ABSTRACT). 

PLANT PHYSIOLOGY 

75(1, SUPPL.): 119, 1984. (GWU 5756) 

ASLAM, M. ; WARD, M.R.; HUFFAKER*, R.C.; RAINS, D.W. 

EARLY EFFECTS OF SALINITY ON NITRATE AND AMMONIUM 
ASSIMILATION IN BARLEY SEEDLINGS (ABSTRACT). 

PLANT PHYSIOLOGY 

75(1, SUPPL.): 65, 1984. (GWU 5827) 


BARTA, D.J. 

CHARACTERISTICS OF HIGH INTENSITY DISCHARGE LAMPS (ABSTRACT). 
HORTSCIENCE 

17(3): 493, 1982. (GWU 6270) 

BARTA, D.J.; TIBBITTS*, T.W. 

ENCLOSURE OF YOUNG LETTUCE LEAVES: EFFECTS ON TIPBURN 
INCIDENCE AND LEAF CALCIUM AND MAGNESIUM CONCENTRATION 
(ABSTRACT) . 

HORTSCIENCE 

19(3): 582, 1984. (GWU 6268) 


BROOKS, C.A.; MITCHELL*, C.A. 

SHAM STIMULATED DARK GERMINATION OF WALDMANN’S GREEN LETTUCE 
(ABSTRACT) . 

PLANT PHYSIOLOGY 

75(1, SUPPL.): 69, 1984. (GWU 5830) 

BUBENHEIM, D.L.; BUGBEE, B.j SALISBURY*, F.B. 

EFFECT OF WATER FILTERS ON RADIATION IN CONTROLLED 
ENVIRONMENTS (ABSTRACT). 

HORTSCIENCE 

19(3): 557, 1984. (GWU 6280) 


BUGBEE, B.; GUERRA, D. ; SALISBURY*, F.B. 
A SIMPLE, EFFECTIVE MODIFICATION FOR 
CONTROLLED ENVIRONMENTS (ABSTRACT). 
HORTSCIENCE 

18(4): 574, 1983. (GWU 6262) 
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BUGBEE, B.; SALISBURY*, F.B. 

EVALUATION OF PH BUFFERING AGENTS FOR NUTRIENT SOLUTION 
STUDIES (ABSTRACT). 

PLANT PHYSIOLOGY 

72(1, SUPPL.): 5, 1983. ( GWU 4473) 

BUGBEE, B.; SALISBURY*, F.B. 

IRON NUTRITION OF WHEAT IN SOLUTION CULTURE (ABSTRACT). 
HORTSCIENCE 

17: 86, 1982. (GWU 4761) 

CAMPBELL*, W.F. 

INTERACTIVE EFFECTS OF TEMPERATURE AND HUMIDITY ON ONION 
POLLEN GERMINATION AND POLLEN TUBE GROWTH (ABSTRACT). 
HORTSCIENCE 

17(1): 26, 1982. (GWU 5210) 

CAMPBELL*, W.F . ; WAGENET, R.J.; RODRIQUEZ, R.R. 

FERTILITY, SALINITY AND WATER MANAGEMENT INTERACTIONS ON 
YIELD COMPONENTS AND NITROGEN FIXATION IN PHASEOLUS 
L. (ABSTRACT). 

HORTSCIENCE 

17: 479, 1982. (GWU 4762) 

COLLIER, G.F.; TIBBITTS*, T.W. 

EFFECTS OF RELATIVE HUMIDITY AND ROOT TEMPERATURE ON CALCIUM 
CONCENTRATION AND TIPBURN DEVELOPMENT IN LETTUCE. 

JOURNAL OF THE AMERICAN SOCIETY FOR HORTICULTURAL SOCIETY 
109(2): 128-131, 1984. (GWU 6242) 

COLLIER, G.F.; TIBBITTS*, T.W. 

TIPBURN OF LETTUCE. 

HORTICULTURAL REVIEWS 
4: 49-65, 1982. (GWU 6269) 

DUFOUR, P . A . 

INSECTS: A NUTRITIONAL ALTERNATIVE. 

WASHINGTON, D.C.: GEORGE WASHINGTON UNIVERSITY, 64 P., 1981. 

(NASA-CR-1 69056 ) (GWU 2849) 

DUFOUR, P . A . 

BIBLIOGRAPHY ON CARBOHYDRATE SYNTHESIS. SELECTED WORKS, 

1861 - 1981 . 

WASHINGTON, D.C.: GEORGE WASHINGTON UNIVERSITY, 22 P., JULY 

1981 . 

(NASA-CR-1 68553 ) (GWU 3240) 

DUFOUR, P . A . 

NUTRITIONAL MODELS FOR SPACE TRAVEL FROM CHEMICALLY DEFINED 
DIETS. 

WASHINGTON, D.C.: NASA, 139 P., NOVEMBER 1984. 

( NASA -CR -3 850 ) (GWU 6076) 
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FONG*, F.; FUNKHOUSER, E . A . 

AIR POLLUTANT PRODUCTION BY ALGAL CELL CULTURES. 

NASA, AMES RESEARCH CENTER, MOFFETT FIELD, CA, 34 P., AUG. 
1982. ( N AS A-CR-1 66384) (GWU 3342) 

FONG*, F.; FUNKHOUSER, E . A . 

AIR POLLUTANT PRODUCTION BY ALGAL CELL CULTURES. 

IN: CONTROLLED ECOLOGICAL LIFE SUPPORT SYSTEM: FIRST 
PRINCIPAL INVESTIGATORS MEETING (MOORE, B. ; WHARTON, R.A., 
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(NASA-CP -2247 ) (GWU 3953) 

FORD, T.L.; MITCHELL*, C.A. 

EFFECTS OF HPS WITH LOW LEVEL MH + QI ILLUMINATION ON GROWTH 
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19(3): 534, 1984. (GWU 6266) 

GALLAGHER, L.W.j SOLIMAN , K.M. ; QUALSET, C.O.; HUFFAKER*, R.C.; 
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GOYAL, S.S.; HUFFAKER*, R.C.; LORENZ, O.A. 

INHIBITORY EFFECTS OF AMMONIACAL NITROGEN ON GROWTH OF RADISH 
PLANTS. II. INVESTIGATION ON THE POSSIBLE CAUSES OF AMMONIUM 
TOXICITY TO RADISH PLANTS AND ITS REVERSAL BY NITRATE. 

JOURNAL OF THE AMERICAN SOCIETY FOR HORTICULTURE SCIENCE 
107: 130-135, 1982. (GWU 5020) 

GOYAL, S.S.; HUFFAKER*, R.C. 

INTERACTIONS AMONG NITRATE, NITRITE AND AMMONIUM DURING 
ASSIMILATION IN DETACHED BARLEY LEAVES (ABSTRACT). 
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65(6, SUPPL.): 16, 1980. (GWU 3897) 

GOYAL, S.S.; HUFFAKER*, R.C. 

INTERACTIVE EFFECTS OF N0 3 “, N0 2 " AND NH 4 + ON EACH OTHER’S 
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72(1, SUPPL.): 110, 1983. (GWU 4490) 

GOYAL, S.S.; HUFFAKER*, R.C. 

INDUCTION AND KINETICS OF N0 3 , N0 2 ", AND NH 4 + UPTAKE SYSTEMS 
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PLANT PHYSIOLOGY 

75(1, SUPPL.): 11, 1984. (GWU 5823) 
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